Regulation of macrophage inflammatory gene expression by the orphan nuclear receptor Nur77.
Members of the nuclear hormone receptor superfamily have emerged as important regulators of macrophage gene expression in inflammation and disease. Previous studies have shown that the lipid-activated receptors peroxisomal proliferator-activated receptor and liver X receptor inhibit nuclear factor-kappaB (NF-kappaB) signaling and inflammatory gene expression. We recently identified the NR4A subfamily of orphan nuclear receptors (Nur77/NR4A1, Nurr1/NR4A2, and NOR1/NR4A3) as lipopolysaccharide- and NF-kappaB-responsive genes in macrophages. However, the role of these transcription factors in macrophage gene expression is unknown. We demonstrate here that, in contrast to peroxisomal proliferator-activated receptor and liver X receptor, the role of NR4A receptors in macrophages is proinflammatory. Retroviral expression of Nur77 in macrophages leads to the transcriptional activation of multiple genes involved in inflammation, apoptosis, and cell cycle control. One particularly interesting Nur77-responsive gene is the inducible kinase IKKi/IKKepsilon, an important component of the NF-kappaB signaling pathway. The IKKi promoter contains a functional NR4A binding site and is activated by all three NR4A receptors in transient transfection assays. Consistent with the activation of IKKi, expression of Nur77 in macrophages potentiates the induction of inflammatory gene expression in response to lipopolysaccharide. These results identify a new role for NR4A orphan nuclear receptors in the control of macrophage gene expression during inflammation.